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Table 1. mRNA expression ratios (OA/Normal) fold changes
p21 p53 SDF-1 MMP-13
294.5 19.1 27.0 1113.1
average expression levels of p21Cip1 in OA chondrocytes were almost 300
folds against normal chondrocytes.
In order to evaluate the p21Cip1 expression in response to shear stress, we
analyzed the expression levels of p21Cip1, p53, SDF-1, MMP-13 after stress.
Expression levels of p53 and MMP-13 were increased in a dose dependent
manner (Figure). Expression levels of p21Cip1 and SDF-1 were increased
when 5% shear stress were introduced (Figure). However, those expression
levels were decreased when 10% shear stress were introduced (Figure 1).
Figure 1
Conclusions: OA cartilage is suffering from various stress (mechanical,
heat, NO etc.). Several papers reported that expression levels of p53, SDF-1
and MMP-13 were increased in OA chondrocytes. We ﬁrstly demonstrated
here the expression of p21Cip1 was increased in OA chondrocytes. Those
results suggest that p21Cip1 may have a function in OA chondrocytes.
We further demonstrated that the expression levels of p21Cip1 and SDF-1
were higher at 5% shear stress than at 10%. Evaluation of p21Cip1 function
could be one of the keys to elucidating OA etiology. We are doing further
investigation to ﬁgure out p21Cip1 function in chondrocytes.
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Purpose: Heat shock protein 70 (HSP70) inhibits the apoptosis of chondro-
cytes and has a protective effect on the cartilage. Meanwhile, Mild Electrical
Stimulation (MES) has been shown to increases HSP70 and ubiquitinated
proteins in A549 cells. The purpose of this study is to investigate the
effect of MES in combination with heat shock (HS) on HSP70 in articular
chondrocyte.
Methods: Articular chondrocytes were isolated from Japanese white rabbit
and maintained in DMEM containing 10% FBS. The cells were divided into
4 groups: Control group, MES group, HS group and HS+MES group. MES
was applied using a BiometronomeTM (Tsuchiya Gum Co., Ltd., Kumamoto,
Japan). Electrical stimulation for cells was delivered using 5 V (55 pulses
per second) of direct current with individual pulse duration of 0.1 ms. The
culture plate with the electrodes was immersed in water bath at 42°C for
10 or 20 minutes. Cell viability was analyzed by LDH assay. Eight hours
after the stimulation, cells were extracted and the production of HSP70 and
ubiquitinated proteins were assessed by Western blotting. To investigate
the temporal change of HSP70, cells were extracted 24, 48 and 72 hours
after the treatment and subjected to the Western blot analysis.
Results: LDH assay showed that MES and/or HS treatment did not cause
signiﬁcant decrease of cell viability (Figure 1). Ubiquitinated proteins in-
creased in the HS+MES group, but remained unchanged in the MES group
and in the HS group. HSP70 was induced in the HS group and signiﬁcantly
induced in the HS+MES group. MES did not inﬂuence the HSP70 expression
(Figure 2). Twenty-four and 48 hours after the treatment, HSP70 in the
HS+MES group remained elevated compared to that in the HS group. The
elevation was not observed 72 hours after the treatment.
Figure 1 Figure 2
Conclusions: HSPs constitute a family of highly conserved proteins which
are synthesized in cells after stress loading including heat stress. HSP70
not only protect cells from various forms of stress, but also facilitate the
recovery from stress-induced cell injury as molecular chaperones. We have
reported that adenoviral overexpression of HSP70 resulted in promotion of
metabolic activity of chondrocytes, protection of chondrocytes from heat-
stress, and inhibition of NO-induced apoptosis of chondrocytes. Moreover,
plasmid delivery of HSP70 in rat patellar cartilage decreased the severity
of osteoarthritis-lesions. From the clinical point of view, effective and
less-invasive method of HSP70 induction in articular chondrocyte could
contribute to the treatment of osteoarthritis. MES and HS has already
used as the safety method of HSP70 induction in vivo and attenuates
hepatic ischemia/reperfusion injury. In this study, HSP70 and ubiquitinated
proteins in chondrocyte were increased by MES in combination with HS.
The HS induced HSP70 was augmented by MES and maintained for 48
hours. It is reported that MES induce HSP70 and ubiquitinated proteins via
attenuation of proteasomal degradation. The elevation of HSP70 and ubiq-
uitinated proteins in chondrocyte could be also due to the attenuation of
proteasomal degradation. MES in combination with HS can be a therapeutic
stimuli for synovial joints by iducing HSP70 in chondrocytes.
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Purpose: Calcium-containing crystals (CCs), including basic calcium phos-
phate crystals (BCPs) and calcium pyrophosphate dihydrate crystals (CPPs)
are associated with destructive forms of osteoarthritis (OA). Recent re-
ports strongly support that mineralization of articular cartilage is an
indissociable process of end-stage OA, that occurs independently of age.
However, accurate characterization of CCs by conventional techniques
remains challenging.
Objectives: To assess biochemical composition and spatial distribution of
mineral phases in human OA cartilage, and to determine their morphologi-
cal aspects.
Methods: Fourteen patients (12 women and 2 men), who underwent
total knee joint replacement for primary OA, were prospectively included.
A 24-year-old woman who underwent total knee joint replacement for
chondrosarcoma served as control. Specimen included femoral condyle
and tibial plateau cartilages, from both medial and lateral compartments.
Clinical data and preoperative knee X-rays were obtained. For each femoro-
tibial compartment, 4 samples (2 from femoral condyles and 2 from tibial
